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Description 

The present invention relates to e series of new derivatives of M-4 and lsoM-4, to processes for 
□reoarina them and to pharmaceutical compositions containing them. .... x 

M-4 and lsoM-4, which are described in U.K. Patent Specification No. 2,077,264, when in the form of 
their lactones, have the formulae: 



w 



is 



20 



28 



30 



36 





respectively. The formulae given above show the compounds in their lactone form; of course, under 
appropriate conditions, the lactone can be hydrated to give the corresponding i hydroxy-carboxylic acid. 

M-4 and lsoM-4 are amongst a number of compounds which may be derived from the group of 
compounds collectively designated ML-236 and described, for example, in U.S. Paterrt Specification No. 
3,983,140. Other compounds having a similar structure and collectively designated MB-530! have _been 
discovered and are described, for example, in United Kingdom Patent Specifications No. 2,046,737, No. 
2 049 664 and No. 2,055,100, and derivatives of both the ML-236 and MB-530 compounds are described, for 
example, in United Kingdom Patent Specification No. 2,075,013. Of the many impounds known which 
have structures of the ML-236 or MB-530 type, most have shown some ability to inhibit the biosynthesis of 
cholesterol and some have shown this ability to a sufficient degree that they might be of value in the 
treatment of such disorders as hyperlipaemia (especially hypercholesteraemia) and arteriosclerosis. 

We have now discovered a series of compounds which are derivatives of M-4 and lsoM-4 and which, 
whilst retaining the ability of their parent compounds to inhibit the biosynthesis of cholesterol, are far less 
readily deactivated in vivo than are the parent compounds. 

The compounds of the invention are tetrahydro M-4 and tetrahydro-lsoM-4 lactones which have the 

formula (I): 



40 



46 



( i ) 



so and their corresponding free carboxylic acids, which may be represented by formula (II): 

COOH 



56 



60' 




(H) 



(in which one of R 1 and R 2 represents a hydrogen atom and the other represents a hydroxy group), and 
65 salts and esters of the carboxylic acids. 
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Those compounds of formulae (I) and (II) in which R 1 represents a hydroxy group and I R 2 ^presents i a 
hydrogen atom are collectively referred to as "tetrahydro-M-4" and those compounds of formulae M and 
(II) in which R 1 represents a hydrogen atom and R* represents a hydroxy group are coMavaly referred to 
as "tetrahvdro-lsoM-4". The compounds of formula (I) are referred to as "tetrahydro-M-4 lactone or 
"LSydro-SMTlacione" andtte compounds of formula (II) are referred to as "tetrahydro-M-4 

catalytic reduction of M-4 or lsoM-4, respectively, and for the preparation of salts and esters by salif.cat.on 

or esterification of tetrahydro-M-4 or tetrahydro-lsoM-4. 

The invention also provides a pharmaceutical composition compr.smg an effective amount of an antt- 
iJK^S^S^Im a pharmaceutical* acceptable <^ 
hyperlipaemic agent is at least one compound selected from compounds of formula (I), compounds of 

tom s5 sSaTSSSn;^ acws ^ be metai -* amm ° nium sa,ts 

° r l^^^lS'S^'S^ acid and of tetrahydro,soM-4 carboxy.ic acid may be 
represented by formula (III): 



30 




(III) 



36 



40 
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55 



50 



(in which R' and R 2 are as defined above, M represents a metal atom and // represents the valency of the 
meSl atom). Examples of metals which may be represented by M in these salts include: aMcah mrtata, ^ch 
as sodium or potassium; alkaline earth metals, such as calcum; and other metals, such as magnesium, 
aluminium, iron, zinc, nickel or cobalt. Of these metals, the alkali metals, alkaline earth metals and 
aluminium are preferred, sodium, calcium and aluminium being most preferred. 

The ammonium, organic amine and amino acid salts of tetrahydro-M-4 carboxyl.c acid and of tetra- 
hydro-lsoM-4 carboxylic acid may be represented by formula (IV): 



55 




A(H®) 



m 



(IV) 



m 



(in which R 1 and R a are as defined above, A represents ammonia, an amino acid or an organic amine, and m 
is en integer). The integer represented by m is preferably 1, that is to say the amine or amino acid 
represented by A is preferably monoacidic. ui. 

Examples of amino acids which may be represented by A in the above formula (IV) include such basic 
amino acids as arginine, lysine, histidine, 2,4-diaminobutyric acid, or ornithine. 

When A represents an organic amine, it is preferably a monoamine and may be an aliphatic, aromatic, 
alicyclic, heterocyclic or carbohydrate monoamine. Examples include: primary alkylamines, such as octyi- 
amine, t-octylamine or 2-ethylhexylamine; primary, secondary and tertiary C, or C 8 aralkylamines, such as 
benzylamine. a-methylbenzylamine, phenethylamine, dibenzylamine, /V-methylbenzylamine, N.N- 
dimethylbenzylamine, /V.yv-diethylbenzylamine, /V-ethyl-/V-methylbenzylamine ortribenzylam.ne; Pnmary, 
secondary or tertiary Cff-C r saturated alicyclic amines, such as cyclopentylam.ne, cyclohexylamine, cyclo- 
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heptylamine, /V-methylcyclopentylamine, yV-ethylcyclohexylamine, yV-ethylcycloheptylamine, dicyclohexyl- 
amine, /V,/V-dimethyIc^clopentylamine, M/V-dimethylcyclohexylamine or WV-diethylcycloheptylamme; 5 
or 6 m'embered heterocyclic amines having a single nitrogen atom as the hetero atom, such as pyrrolidine, 
/V-methylpyrrolidine, piperidine or /V-methylpiperidine; morpholine; d— Cg alkyl esters of aliphatic or 
aromatic amino acids, such as leucine methyl ester, diethyl glutamate, phenylglycine ethyl ester, phenyl- 
alanine propyl ester or p-phenylalanine methyl ester; and amine derivatives of carbohydrates, such as 

glucosamine. . , . „ _ _ • . 

Where the amino acids and amines mentioned above can exist in the form of stereoisomers or optical 

isomers, it is possible to use any of the isomers or mixtures thereof. 

Preferred amines are t-octylamine, benzylamine, dibenzylamine, /V^V-dimethylbenzylamme, cyclo- 
hexylamine, dicyclohexylamine, /V,/V-dimethylcyclohexylamine, /V-methylpyrrolidine, morpholine, L- 
leucine alkyl esters, dialkyl /.-glutamates, 0-phenylglycine alkyl esters and 0-glucosamine; of which the 
most preferred amines are t-octylamine, dibenzylamine, dicyclohexylamine, morpholine, 0-phenylglycine 

alkyl esters and 0-glucosamine. 

The esters of tetrahydro-M-4 carboxylic acid and of tetrahydro-lsoM-4 carboxylic acid may be 

represented by formula (V): 



20 



25 




(V) 



35 



40 



30 

(in which R 1 and R 2 are as defined above, R 3 represents the alcoholic moiety of an ester and p represents 
the valency of R 3 ). 

Where p represents 1, R 3 preferably represents an alkyl group, an unsubstituted benzyl group, a 
substituted benzyl group having at least one substituent selected from alkyl groups, alkoxy groups and 
halogen atoms, an unsubstituted phenacyl group or a substituted phenacyl group having at least one 
substituent selected from alkyl groups, alkoxy groups and halogen atoms. 

Where R 3 represents an alkyl group, this may be a straight or branched chain group and preferably has 
from 1 to 6 carbon atoms. Examples of such a group include the methyl, ethyl, propyl, isopropyl butyl, 
pentyl and hexyl groups. 

Where R 3 represents a benzyl group, this may be unsubstituted or substituted, the substituents 
preferably being or Ca alkyl or alkoxy groups or halogen atoms. One or more, preferably one, 
substituents are possible and, if there is more than one substituent, these may be the same or different. 
Examples of such benzyl groups include the benzyl, 2-methylbenzyl, 3-methyl benzyl, 4-methylbenzyl, 2- 
45 ethylbenzyl, 3-ethylbenzyl, 4-ethylbenzyl, 2-methoxy benzyl, 3-methoxybenzyl, 4-methoxybenzyl, 2-ethoxy- 
benzyl, 3-ethoxybenzyl, 4-ethoxybenzyl, 2-chlorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 2-bromobenzyl, 3- 
bromobenzyl and 4-bromobenzyl groups. 

R 3 may represent an unsubstituted or substituted phenacyl group, in which the substituents are 
preferably C, or Ca alkyl or alkoxy groups or halogen atoms. One or more, preferably one, substituents are 
so possible and, where there is more than one substituent these may be the same or different. Examples of 
such phenacyl groups include the phenacyl, 2-methylphenacyl, 3-methylphenacyl, 4-methylphenacyl, 2- 
ethylphenacyl, 3-ethylphenacyl, 4-ethy I phenacyl, 2-methoxyphenacyl, 3-methoxyphenacyl, 4-methoxy- 
phenacyl, 2-ethoxyphenacyl, 3-ethoxyphenacyl, 4-ethoxyphenacyl, 2-chlorophenacyl, 3-chlorophenacyl, 4- 
chlorophenacyl, 2-bromophenacyl, 3-bromophenacyl and 4-bromophenacyl groups. 
55 Where p is 2, R 3 represents a bivalent alcoholic moiety, preferably a Cj— C e alkylene or alkylidene 
group, for example, an ethylene, ethylidene, propylene, propylidene, trimethylene, tetramethylene, 
butylidene, pentamethylene or pentylidene group, as well as such groups having one or more substituents, 
e.g. hydroxy groups, halogen atoms, or trifluoromethyl groups. 

Where p is 3, R 3 represents a trivalent alcoholic moiety and it is preferably a saturated aliphatic 
60 hydrocarbon group having from 2 to 6 carbon atoms and optionally one or more substituents, e.g. hydroxy 
groups, halogen atoms or trifluoromethyl groups. 

We prefer that p should be 1 "and that R 3 should represent an alkyl group (most preferably methyl, 
ethyl, propyl, isopropyl, butyl or hexyl), an optionally substituted benzyl group (most preferably benzyl, 4- 
methylbenzyl, 4-methoxybenzyi. or 4-chlorobenzyl) or an optionally substituted phenacyl group (most 
65 preferably phenacyl, 4-methylphenacyl, 4-methoxyphenacyl or 4-bromophenacyl). 
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Representative examples of compounds of the invention are given in the following list: 

1. Tetrahydro-M-4. 

2. Tetrahydro-lsoM-4. 

3. Sodium tetrahydro-M-4 carboxylate. 

5 4! Sodium tetrahydro-lsoM-4 carboxylate. 

5! Calcium di(tetrahydro-M-4 carboxylate). 

6. Calcium di(tetrahydro-lsoM-4 carboxylate). 

l\ Aluminium tri(tetrahydro-M-4 carboxylate). 

8. Aluminium tri(tetrahydro-lsoM-4 carboxylate). 

10 9. Arginine tetrahydro-M-4 carboxylate. 

10. Arginine tetrahydro-lsoM-4 carboxylate. 

1 1 . Lycine tetrahydro-M-4 carboxylate. 

1 2. Lycine tetrahydro-lsoM-4 carboxylate. 

13. Histidine tetrahydro-M-4 carboxylate. 

is 14. Histidine tetrahydro-lsoM-4 carboxylate. 

15 The 2,4-diaminobutyric acid salt of tetrahydro-M-4. 

1 6. The 2,4-diaminobutyric acid salt of tetrahydro-lsoM-4. 

17] Ornithine tetrahydro-M-4 carboxylate. 

18. Ornithine tetrahydro-lsoM-4 carboxylate. 

20 19. t-Octylamine tetrahydro-M-4 carboxylate. 

20. t-Octylamine tetrahydro-lsoM-4 carboxylate. 

21 . Dibenzylamine tetrahydro-M-4 carboxylate. 

22. Dibenzylamine tetrahydro-lsoM-4 carboxylate. 

23. Dicyclohexylamine tetrahydro-M-4 carboxylate. 
25 24. Dicyclohexylamine tetrahydro-lsoM-4 carboxylate. 

25. Morpholine tetrahydro-M-4 carboxylate. 

26 Morpholine tetrahydro-lsoM-4 carboxylate. 

27. Aluminium di (tetrahydro-M-4 carboxylate) hydroxide. 

28. Aluminium di(tetrahydro-lsoM-4 carboxylate) hydroxide. 
30 29. Glucosamine tetrahydro-M-4 carboxylate. 

30. Glucosamine tetrahydro-lsoM-4 carboxylate. 

31 . The dimethyl glutamate salt of tetrahydro-M-4. 

32. The diethyl glutamate salt of tetrahydro-M-4. 

33. The dipropyl glutamate salt of tetrahydro-M-4. 
35 34. The dilsopropyl glutamate salt of tetrahydro-M-4. 

35. The dibutyl glutamate salt of tetrahydro-M-4. 

36. The di-sec-butyl glutamate salt of tetrahydro-M-4. 
37] The di-t-butyl glutamate salt of tetrahydro-M-4. 
38. The dipentyl glutamate salt of tetrahydro-M-4. 

40 39. The diisopentyl glutamate salt of tetrahydro-M-4. 

40. The di-t-pentyl glutamate salt of tetrahydro-M-4. 

41! The dimethyl glutamate salt of tetrahydro-lsoM-4. 

42. The diethyl glutamate salt of tetrahydro-lsoM-4. 

43. The dipropyl glutamate salt of tetrahydro-lsoM-4. 
45 44. The diisopropyl glutamate salt of tetrahydro-lsoM-4. 

45. The dibutyl glutamate salt of tetrahydro-lsoM-4. 

46. The di-sec-butyl glutamate salt of tetrahydro-lsoM-4. 
47! The di-t-butyl glutamate salt of tetrahydro-lsoM-4. 
48. The dipentyl glutamate salt of tetrahydro-lsoM-4. 

60 49. The diisopentyl glutamate salt of tetrahydro-lsoM-4. 

50. The di-t-pentyl glutamate salt of tetrahydro-lsoM-4. 

51 . Methyl tetrahydro-M-4 carboxylate. 

52. Methyl tetrahydro-lsoM-4 carboxylate. 

53. Ethyl tetrahydro-M-4 carboxylate. 

65 54. Ethyl tetrahydro-lsoM-4 carboxylate. 

55. Propyl tetrahydro-M-4 carboxylate. 

56. Propyl tetrahydro-lsoM-4 carboxylate. 

57. Isopropyl tetrahydro-M-4 carboxylate. 

58. Isopropyl tetrahydro-lsoM-4 carboxylate. 
60 59. Butyl tetrahydro-M-4 carboxylate. 

60. Butyl tetrahydro-lsoM-4 carboxylate. 

61. Hexyl tetrahydro-M-4 carboxylate. 

62. Hexyl tetrahydro-lsoM-4 carboxylate. 

63. Benzyl tetrahydre-M-4 carboxylate. 

66 64. Benzyl tetrahydro-lsoM-4 carboxylate. 
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65. 4-Methylbenzyl tetrahydro-M-4 carboxylate. 

66. 4-Methylbenzyl tetrahydro-lsoM-4 carboxylate. 

67. 4-Methoxybenzyl tetrahydro-M-4 carboxylate. 

68. 4-Methoxybenzyl tetrahydro-lsoM-4 carboxylate. 
5 69. 4-Chlorobenzyl tetrahydro-M-4 carboxylate. 

70. 4-Chlorobenzyl tetrahydro-lsoM-4 carboxylate. 

71 . Phenacyl tetrahydro-M-4 carboxylate. 

72. Phenacyl tetrahydro-lsoM-4 carboxylate. 

73. 4-Methylphenacyl tetrahydro-M-4 carboxylate. 

to 74. 4-Methylphenacyl tetrahydro-lsoM-4 carboxylate. 

75. 4-Methoxyphenacyl tetrahydro-M-4 carboxylate. 

76. 4-Methoxyphenacyl tetrahydro-ls M-4 carboxylate. 

77. 4-Bromophenacyl tetrahydro-M-4 carboxylate. 

78. 4-Bromophenacyl tetrahydro-lsoM-4 carboxylate. 

1S 79. The methyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

80. The ethyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

81. The propyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

82. The isopropyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

83. The butyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

20 84. The sec-butyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

85. The t-butyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

86. The pentyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

87. The isopentyl ester of phenylglycine tetrahydro-M-4 carboxylate. 

88. The t-pentyl ester of phenylglycine tetrahydro-M-4 carboxylate. 
25 89. The methyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

90. The ethyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

91. The propyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

92. The isopropyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

93. The butyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

30 94. The sec-butyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

95. The t-butyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

96. The pentyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

97. The isopentyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

98. The t-pentyl ester of phenylglycine tetrahydro-lsoM-4 carboxylate. 

36 Of the compounds of the invention, the most preferred are the sodium salts, i.e. Compounds Nos. 3 

The f £ mSoundi^f the invention have been found to inhibit cholesterol biosynthesis in the liver and 
thus may be used for the treatment of hypercholesteraemia or the prevention i of ^^l^ 1 ^ th ® 
Tame way as are the compounds disclosed in U.K. Patent Specifications No. 2,075,01 3 or No. 2,077,264, and 

40 the compounds of the invention show an ability to inhibit cholesterol biosynthesis which is broadly 
comparable with that exhibited by the compounds disclosed in these two Patent Specifications. However, 
the compounds of the invention have the significant advantage over the compounds disclosed in the 
aforementioned Patent Specifications that they are metabolised with much greater difficulty after 
administration and are thus less readily deactivated; this means that the activity of the compounds of the 

46 invention is more persistent and the compounds are thus expected to be of greater effectiveness. 

The compounds of the invention may be administered by any conventional means, for example 
oarenterally (e.g. by subcutaneous, intravenous or intramuscular injection) or orally {e.g. in the form of 
tablets, capsules, powders or granules). The adult daily dose will, of course, vary, depending upon the age, 
body weight and condition of the patient, as well as upon the route and times of administration, but, in 

so general, the compounds of the invention are preferably administered in an amount of from 5 to 50 
milligrams per day, for adults, in a single dose or in divided doses. 

The compounds of the invention may be prepared by a variety of processes, all ultimately starting from 
M-4 or lsoM-4, which may be prepared as a microbial metabolite of ML-236B, and this, in turn, may be 
prepared as described in United Kingdom Patent Specification No. 1,453,425. The preparation of M-4 and 

55 lsoM-4from ML-236B is described in more detail in Preparations 1 and 2 hereafter, and is also described in 
U.K. Patent Specification No. 2,077,264. 

Method 1 

Compounds of formula (I) or (II). that is to say tetrahydro-M-4 or tetrahydro-lsoM-4 lactone or tetra- 
eo hvdro-M-4ortetrahydro-lsoM-4carboxylic acid, respectively, may be prepared by catalytic reduction of the 
corresponding M-4 or lsoM-4 compound in a suitable solvent. The nature of the solvent is not critical, 
provided that it has no adverse effect upon the reaction. Suitable solvents include, for example, alcohols 
(such as methanol, ethanol or isopropanol) and ethers (such astetrahydrofuran), any of which may be used 
in admixture with water. Examples of suitable catalysts include platinum oxide, rhodium colloids, Raney 
65 nickel, nickel boride and palladium, of which platinum oxide is preferred. The reaction is preferably effected 
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at or below ambient temperature, e.g. about 25"C. The hydrogen is preferably employed at atmospheric 
pressure. 



5 



M8t Compounds of formula (III), that is to say metal salts of tetrahydro ; M-4 .or ^J^SSfi^ 
acids, may be prepared, for example, by the method described in United Kingdom Patent Specrfication No. 
1,555,831 for the preparation of metal salts of ML-236B carboxyhc acid. 



to 



Met Amino acid salts of tetrahydro-M-4 or of tetrahydro-lsoM-4, that is to say compounds of formula (IV) in 
whi^A "prtSS mmL acid, may be prepared from tMy*^ or tetrahydro-.soM-4, 
respectively, es described in United Kingdom Patent Specification No. 1,555,831. 



IB 



20 



26 



Met A°min a salts of tetrahydro-M-4 or of tetrahydro-lsoM-4, that is to say compounds of formula (IV) in 
whi^Ar^n^TorgSc amine or ammonia, may be prepared from 3 ™ 

hvdro-lsoM-4 bv the method described in Japanese Patent Application No. 56-8696, filed 23rd January 
?98 TW Tcorn2rLes%acting an alkali metal carboxylate of tetrahydro-M-4 ortetrahydro-lsolVMsuch as 
hTsoSum ^SSSSSSSX mineral acid (e.g. hydroch.oric acid) salt of ammonia or an organic m m 
a ^LSr s Xent The nature of the solvent is not critical, provided that it has no adverse effect upon the 
relc on equeols solvent being preferred. Examples include water itself and mixtures of water wl* one 
on more ^raS solvents such as alcohols (e.g. methanol or ethanol) or ketones (e.g. acetone). The amount 
of Ze Ep^raSy iuimolar or a slight molar excess, with respect to the metal carboxyUrte eg a 
morSfo amine sa.t:meta1 carboxy.ate of from 1:1 to 1 2:1. The reaction is preferably ^cted J a pH 
value of from 7.0 to 8.5 and a temperature of ambient or below, e.g. from 0 C to 10 C, more P^raDiy from 
reiwSft! reaction, the resulting salt may be separated from the react.on m.xture by extraction 
with a suitable solvent, such as ethyl acetate. 



30 



35 



catalyst. 
Method 6 
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Compounds of formula (V) may a.so be prepared by reacting 
hydro-lsoM-4 carboxylic acid with a diazo compound, preferably d.az omethane or a C substituted o.azo 
methane, as described In United Kingdom Patent Specification No. 1,555,831. 

Met T°e?rIhydro-M-4 lactone and tetrahydro-lsoM-4 lactone may be converted to the corresponding 

^Te'c^m^ exist in the form of trans and cis isomers, depending upon the relative 

orienSoTS ™e hyVrogen atoms at the 4a and 8a positions of the perhydronaphthalene system. The 
trans isomer may be represented by the formula 



60 



55 




and is generally obtained in the form of crystals, whilst the cis isomer may be represented by the formula: 



60 



65 
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and is generally obtained in the form of an oil. The present invention envisages both the individual isomers 

and mixtures thereof. , , . . w M 

The inhibitory activities against cholesterol biosynthesis of the c/s isomers are far stronger than the 

activities of the corresponding trans isomers. rtroe<ant 
is The compounds of the invention can also exist in the form of various optical isomers and the present 
invention envisages both the individual isomers and mixtures thereof. 

The preparation of the compounds of the invention is illustrated by the following non-limiting 
Examples, whilst the preparation of M-4 and lsoM-4, the starting materials for the preparation of the 
compounds of the invention, is illustrated in the following Preparations 1 and 2. 



Preparation 1 
PrBDdrstion of IsoM~4 

Twenty 500 miililitre Sakaguchi flasks, each containing 100 millilitre of a medium having the 
composition described below, were innoculated with spores of Absidia coerulea IFO 4423. The flasks were 
25 subjected to shaking culture at 1 20 strokes per minute (s.p.m.) and 26X for 2 days. At the end of this time, 
the sodium salt of ML-236B was added to each of the flasks to a final concentration of 0.05% w/v. 
Cultivation was continued at 120 s.p.m. and 26°C for a further 5 days. 

The composition of the medium was {percentages are w/v): 



45 



Glucose 


2.0% 


K 2 HP0 4 


0.15% 


MgS0 4 .7H 2 0 


0.15% 


NH4NO3 


0.1% 


Peptone 


0.1% 


Corn steep liquor 


0.2% 


Yeast extract 


0.1% 


ZnS0 4 .7H 2 0 


0.001% 


Tap water 


the balance 



(Adjusted to pH 7.0). 



so 



After completion of the cultivation, the reaction liquor was filtered and the pH of the filtrate was 
adjusted to a value of 3 by the addition of trifluoroacetic acid. The resulting mixture was then extracted with 
three 1 litre portions of ethyl acetate, to give extracts containing M-4 and M-3, as well as the desired lsoM-4. 
The combined extracts were washed with a saturated aqueous solution of sodium chloride and then 
55 evaporated to dryness to give a powder containing the lactones of the three compounds. 

This powder was then subjected to column chromatography using a Lobar column (Merck Si 60, size A) 
and the lsoM-4 lactone fraction was eluted using a 1:1 by volume mixture of benzene and ethyl acetate. 
Evaporation of the solvent yielded 198 milligrams of lsoM-4 lactone, which was further purified using a 
Lobar column (Merck RP— 8, size A), eluted with 35% v/v aqueous acetonitrile, to give 82 milligrams of pure 
60 lsoM-4 lactone, having the following characteristics: 

1. Nuclear magnetic resonance spectrum: 

The nuclear magnetic resonance spectrum measured at 100 MHz in deuterochloroform using tetra- 
methylsilane as the internal standard is shown in Figure 1 of the accompanying drawings. 

66 
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2. Ultraviolet absorption spectrum {methanol solution) \ ma x nm: 
229, 234.8, 244.5. 

s 3 - 'tet^^ m F'9ure 2 of the accompanying drawing, 

Preparation 2 

Preparation ofM-4 PreD aration 1 was carried out up to and including elution of the first- 

and ethyl acetate, a further quantity of the sa ™ e f olven ? , ' "J! ^ resu i tina M -4 lactone solution 



characteristics: 

75 



1 " ^S!SSS^!^S^m measured at 60 MHz in deuterochloroform using tetra- 
methySsileneVs tKemal standard is shown in Figure 3 of the accompanymg drawings. 



20 2. Ultraviolet absorption spectrum (methanol solution) X^ax nm: 
230, 236.7, 244.6. 

3. Infrared absorption spectrum (thin film) v max cm" 1 : 

3400, 2950, 1725. 

25 

4. Thin layer chromatography: 

TLC plate: Merck silica gel Art 5715: 

Solvent: benzene, acetone, acetic acid (50:50:3 by volume); 

Rf value: 0.62. 

Example 1 

Tetrahydro-M-4 lactone 



35 



40 




45 



1.05 gram of M-4 was dissolved in 50 millilitres of ethanol, and then 50 milligrams of platinum oxide 

^^Xn^'then bubbled through the solution at room temperature and under atmospheric 
60 prJ£3l£X ceased, Vindicating that the catalytic reduction ^^xSV^ 
Completion. The catalyst residue was filtered from the reaction morture^ ^^^J^^; 
concentrated by evaporation under reduced pressure to give about 1.1 g of an oily substance. Thisr was 
SuSga Kr column RP-8, eluted with 70% v/v aqueous methanol, to give 490 milligrams of 
S3E S3, upon recrystallisation from a 1 :2 by volume mixture of hexane and ethyl achate, afforted 
55 280 milligrams of the desired tetrahydro-M-4 lactone (a mixture of c/s and trans isomers), melting at 143 C. 



Elemental analysis: 



60 



Calculated for C^Oe: C, 67.29% ; H, 9.33%. 
Found: C, 66,98%; H,9.01%. 



Infrared absorption spectrum (KBr) v^ cm" 1 : 
3400, 1720, 1705. 



65 



9 



> 
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Nuclear magnetic resonance spectrum (60 MHz, CDCI 3 ) 6 ppm: 
5.3 (1H r doublet); 
4.6 (1H, multiplet); 
4.3 (1H, multiplet); 
3.1 (1H, multiplet); 
2.8 (2H, multiplet). 



Methyl tetrahydro-M-4 carboxylate 



Example 2 



10 



COOCH 



is 




20 



40 milligrams of tetrahydro-M-4 were dissolved In a 0.1 N aqueous solution of sodium h Y d . roxld ^Jhe 
pH of the resulting solution was then adjusted to a value of 3 by the addition of tnfluoroaceac acid, and then 

25 the solution was extracted with ethyl acetate. The ethyl acetate extract was c0 "£^ 

under reduced pressure, after which 1 millilitre of an ethereal solution containing 3 mmole of diazo- 
methane was added to the residue and the mixture was allowed to react for 1 hour at ambient temperature. 
Trie product was then purified using a Lobar column RP-8, eluted with a 1:1 by volume mixture of benzene 
and ethyl acetate, to give 30 milligrams of the desired methyl tetrahydro-M-4 carboxylate (a mixture of as 

30 and trans isomers) in the form of an oil. 



Elemental analysis: 



35 



Calculated for C 24 H 4 20 7 : 
Found: 



C, 65.13%; 
C, 64.99%; 



H, 9.57%. 
H, 9.38% • 



Molecular Weight: 

442 (by mass spectrum). 



Infrared absorption spectrum (liquid film) v max cm" 1 : 
40 3400, 1725. 

Nuclear magnetic resonance spectrum (60 MHz, CDCI 3 ) 6 ppm: 
5.3 (1H, broad singlet); 
4.3 (1H, multiplet); 
45 3.8 (3H, multiplet); 
3.7 (3H f multiplet); 
2.5 (2H, doublet). 



so Sodium tetrahydro-M-4 carboxylate 

HO, 



Example 3 



COO . Na 



55 



60 




HoC 



40 milligrams of tetrahydro-M-4 were added to 2.4 millilitre of a 0.04N ^ u ^f 0,u ^^^^ 
65 hydroxide. The resulting mixture was left to stand at 28"C overnight, after which it was freeze-dned. 



10 
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affording 40 milligrams of the desired sodium tetrahydro-M-4 carboxylate (a mixture of cis and trans 
isomers), in the form of an amorphous powder. 



Elemental analysis: 



Calculated for C 2 3H 3 90 7 Na: 
Found: 



C, 61.33%; 
C, 60.81%; 



H, 8.67%. 
H, 8.32%. 



Molecular weight: 
to 450 (by field desorption mass spectrum). 

Infrared absorption spectrum (KBr) v max cm" 1 : 

3450, 1730, 1590. 

; 5 Nuclear magnetic resonance spectrum (60 MHz, CD 3 OD) 5 ppm: 

5.7 (1H, multiplet); 
4.5 (1H, multiplet); 
4.2 (2H, multiplet); 

2.8 (2H, multiplet). 

20 



Example 4 



L-Ornithine tetrahydro-M-4 carboxylate 



25 



30 



COO®. H 3 N e -(CH 2 ) 3 CH-COOH 




35 

445 milligrams of sodium tetrahydro-M-4 carboxylate were dissolved in 5 millilitre of distilled water 
and iher! S Sgrams of ^ornithine hydrochloride were added thereto, whilst the pH value of the 

40 50, 1he rtaS^ adsorbed on 10 millilitre of a highly porous adsorbent resin (sold under 

40 the trade name Dia^on HP — 20), washed with water and e.uted with a 50 ^^ 

methanol. The eluate was then concentrated under reduced pressure and freeze-dr led to grv e 550 
mMMgram of i [ ornithine tetrahydro-M-4 carboxylate (a mixture of cis and trans .somers), in the form of an 
amorphous powder. 

45 

Elemental analysis: 



Calculated for 0^5209^: 
Found: 



C, 60.00%; 
C, 60.51%; 



H, 9.29%; 
H, 9.02%; 



N, 5.00%. 
N, 4.79% 



50 



Infrared absorption spectrum (Nujol-trade mark) v max cm 1 : 
3400, 1710. 



55 



60 



65 



11 



t-Octylamine tetrahydro-M-4 carboxylate 



to 



15 



20 



26 



35 



40 



45 



50 
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Example 5 



I 3 | 3 
COO G . H 3 N e -C-CH 2 -C-CH 3 




448 milligrams of sodium tetrahydro-M-4 carboxylate were dissolved in 10 millilitres of dist 

mEramTof the desired compound (a mixture of cis and trans isomers) as a preaprtate .n the form of a 
white powder. 

Elemental analysis: 

Calculated for C 3n H 59 0 7 N: C, 66.79%; H, 10.59%; N, 2.51 %. 
Found; C, 66.53%; H, 10.38%; N, 2.66%. 



30 Infrared absorption spectrum (Nujol) cm" 1 : 
3450, 1725. 



Example 6 



Tetrahydro-lsoM-4 




isomers) in the form of an amorphous powder. 



Elemental analysis: 

Calculated for C 23 H 3a 0 6 : C, 67.28% ; H, 9.33%. 

« Found: C, 67.61%; H, 9.43%. 

Molecular weight: 

410 (by mass spectrum). . 

65 



12 
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-1. 



Infrared absorption spectrum (KBr) v max cm 
3400, 1720, 1715, 1705. 

Nuclear magnetic resonance spectrum (60 MHz, CDCI 3 ) 5 ppm: 
5.1 (1H, singlet); 
4.7 (1H, multiplet); 

4.3 (1H, multiplet); 

3.4 (1H, multiplet); 
2.6 (2H r doublet). 



Methyl tetrahydro-lsoM-4 carboxylate 



Example 7 



15 



20 



25 



30 



COOCH 3 
OH 




45 milligrams of tetrahydro-lsoM-4 were dissolved in a 0.1 N aqueous solution of sodium ^hydro oddo. 
The pH rf Kuton was adjusted to a value of 3 by the addition of trifluoroacetic acid, and I the m^ure 
was then extracted with ethyl acetate.' The extract was concentrated by evaporation under reduced 
JS^7S» of an etherea. solution containing 3 mmole ^^^^"S^f 
the residue and allowed to react for 1 hour at ambient temperature. The . P^uct was p unfied by 
chromatography through a Lobar column RP-8, eiuted with a 1:1 by volume mixture ol b^ne and ethyl 
acetate, to give 38 milligrams of the desired product (a mixture of as and trans isomers), in the form of an 
oil. 



35 Elemental analysis: 



Calculated for C24H42O7: 
Found: 



C f 65.13%; 
C, 65.28%, 



H, 9.57%. 
H, 9.29%. 



40 



45 



50 



Molecular weight: 
442 (by mass spectrum). 

Infrared absorption spectrum {liquid film) v 
3350, 1725. 



max 



cm 



-1. 



Nuclear magnetic resonance spectrum (60 MHz, CDCI 3 ) 6 ppm: 

5.1 {1H, broad singlet); 

4.2 (1H, multiplet); 

3.8 (1H, broad singlet); 
3.7 (3H, singlet); 

3.3 (1H, doublet); 
2.5 (2H, doublet). 



55 



60 



65 
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Example 8 



Sodium tetrahydro-lsoM-4 carboxylate 

HO 



COO . Na 
OH 



w 




15 



on ™n»inr*m« of tetrahvdro-lsoM-4 were added to 5.0 mlllilitre of a 0.04N aqueous solution of sodium 
h vfl ™?^ stand overnight at 28°C, and then freeze-dried, to give 80 



20 Elemental analysis: 

Calculated for ^H^Na: C, 61,33%; H, 8.67%. 
Found: C, 61.78%; H, 8.55%. 

25 Infrared absorption spectrum (KBr) v majt cm" 1 : 
3420, 1725 r 1585. 

Nuclear magnetic resonance spectrum (60 MHz, CD 3 OD) 5 ppm: 
5.5 (1H, multiplet); 
30 4.6 (1H, multiplet); 

4.1 (1H, multiplet); 
3.7 (1H, multiplet); 

2.2 (2H, multiplet). 



35 



Example 9 

L-Ornithine tetrahydro-lsoM-4 carboxylate 



COO 9 . H 3 N®-(CH 2 ) 3 CH-COOH 
OH 



40 



NH 2 



45 




50 



55 



230 milligrams of sodium tetrahydro-lsoM-4 carboxylate were dissolved in 4 millilitres of distilled 
water, and then 100 milligrams of ^-ornithine hydrochloride were added to the resulting solution, whilst the 
dH value of the solution changed from 8.5 to 7.0. 

The resulting mixture was then adsorbed on 8 millilitres of a highly porous adsorbent resin (Diaion 
HP-20), washed with water and eluted with 50% v/v aqueous methanol. The eluate was concentrated I by 
evaporation under reduced pressure and then freeze-dried, to give 270 milligrams of the title compound (a 
mixture of cis and trans isomers), in the form of an amorphous powder. 



Elemental analysis: 

Calculated for C 28 H 82 0 9 N 2 : C, 60.00%; H, 9.29%; N, 5.00%. 

so Found: C, 61.01%; H,9.11%; N, 4.87%. 

Infrared absorption spectrum (Nujol) v max cm" 1 : 
3400, 1715. 

65 
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Example 10 



t 



:-Octylamine tetrahydro-lsoM-4 carboxylate 



0H 3 ? H 3 



5 HO ^ e a I I 

COO . H 3 N - C-CH 2 -C -CH 3 



to 



is 




500 milligrams of sodium tetrahydro-lsoM-4 carboxylate were dissolved in 10 m, I.I tr ****** 
water and he resulting solution was cooled to 5°C. The pH of this solution was then adjusted to a value of 
20 IfEy the addrtion o '18% v/v hydrochloric acid, and the solution was then irately mixed with 
suffiXlt tJSy amine to give a pH I value of 7.5. The resulting mixture was extracted with ethyl acetate and 
^SSStSS^SSSS by 'evaporation under reduced pressure. Hexane was added to the rescue 
givinT570 Sgrams of a precipitate of the desired compound (a mixture of c,s and trans isomers) in the 
form of a white powder. 



25 



30 



Elemental analysis: 

Calculated for OnHgaOyN: C, 66.79%; H, 10.59%; N, 2.51%. 

Found: C, 66.48%; H, 10.41%; N, 2.77%. 

Infrared absorption spectrum (Nujol) cm" 1 : 
3380, 1720. 



Example 1 1 

35 03 £ ^JSSSSS£S^9 m. of ethanoi. and then 30 mg of piatinum oxide were added to the 
solution Hydrogen was then bubbled through the solution at room temperature and under atmospheric 
Pressure until Ibsorption ceased, thus indicating that the catalytic reduction reaction had gone to 
completion; this too approximately 5 hours. The catalyst residue was then filtered from the reaction 

40 SreaSd the filtrate was concentrated by evaporation under reduced pressure The residue was 
S^raphJd through a Lobar column (Merck St-60, size B). eluted with 5% v/v acetone in ethyl 
acetate to give 195 mg of the trans isomer, melting at 143— 144°C. u*-i__^ 
Using ?he same system and eluant, 217 mg of the cis isomer, melting at 79°C. were then obtained. 
The trans isomer showed an inhibitory activity (!„. i.e. the concentration ,nug/ml required to . n h. b. 

46 cholesterol biosynthesis by 50%), as measured by the method described in the Journal of Biological 
Chemistry, 234, 2835 (1959) of 0.0039 ug/ml. 

Example 12 

so S ° d 47m^ obtained as described in Example 11 were dissolved in aqueous 

acetone and then 2.5 ml of a 0.04N aqueous solution of sodium hydroxide ™" ^£ ™ e 
mixture was then heated to 40-50°C. Removal of acetone and freeze-drymg then yielded 44 mg of sodium 

C *'TeS^^^^ was prepared in the same way from ^etrahydro-M^ iactone 

55 and showed an inhibitory activity (by the method referred to in Example 11) of 0.013 ug/ml. 

Example 13 

^£2Z%^£Z^ obtained as described in Example 11, were treated with 0.5N 
so aqueouTsodlum hydroxide and then the solution was neutralised by the addition of ^"oroacetic acid 
Farther trifluoroacetic acid was then added until the pH of the mixture reached a value of 3. The , mixture 
was then extracted with ethyl acetate. The ethyl acetate extract was then treated with ' d.azomethane 
following the procedure described in Example 7 and the mixture was cbromatographed using a Lobar 
S!mn (Merck Si-60, size A) eluted with ethyl acetate, to give 30 mg of methyl trans-tetrahydro-M-4 
55 carboxylate. 



15 
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Claims for the Contracting States: BE CH DE FR GB IT U NL SE 

1. Compounds of formula (I): 



5 



10 



is 




(I) 



20 



(wherein one of R 1 and R 2 represents a hydrogen atom and the other represents a hydroxy group), ^thefree 
h^x^rboxylic acids corresponding to said compounds of formula (I) and salts and esters of said acids. 
2. Compounds of formula (III): 



25 



30 




(IU) 



35 

wherein* 

one of R 1 and R 2 represents a hydrogen atom and the other represents a hydroxy group; 
M represents a metal atom; and 
n represents the valency of the metal atom M. 
40 3. Compounds as claimed in claim 2, wherein M represents sodium, potassium, calcium, magnesium, 

aluminium, iron, zinc, copper, nickel or cobalt 

4. Compounds as claimed in claim 2, wherein M represents sodium, calcium or aluminium. 

5. Compounds of formula (IV): 



45 



55 




A(H 0 ) 



m 



(IV) 



60 wherein: . . (<WMlil , 

one-of R 1 and R 2 represents a hydrogen atom and the other represents a hydroxy group, 

A represents ammonia, an organic amine or an amino acid; and 

m is an integer. . . , . ... „ A ^ 

6. Compounds as claimed jn claim 5, wherein A represents arginine, lycme, histidine, 2,4-diamino- 

65 butyric acid or ornithine. 



16 
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7 ComDounds as claimed in claim 5, wherein A represents ammonia. .... • „ 

a cZlZnTk as claimed^ claim 5. wherein A represents «^^^^j^2^ r J BU J 
AW d methylbenzylamine, cyclohexylamine, dicyclohexylam me N ^f^ZtS!7S'^r 
methylpyrrolidine, morpholine, a /.-leucine alkyl ester, a d.alkyl i-glutamate, a 0-phenylglyc.ne alkyl ester 

5 ° r °9 c£Sm as claimed in claim 5, wherein A represents t-octylamine, dibenzylamine, dicyclohexyl- 
amine, morpholine, a 0-phenylglycine alkyl ester or 0-glucosamine. 
10. Compounds of formula (V): 

to 



75 



20 



25 



30 



35 



40 



45 



55 



60 




(V) 



wherein* 

one of R 1 and R 2 represents a hydrogen atom and the other represents a hydroxy group; 
R 3 represents the alcoholic moiety of an ester; and 
p represents the valency of R 3 . 

11. Compounds as claimed in claim 10. wherein pis 1. „u„„„,i 

2 Compounds as claimed in claim 11, wherein R 3 represents an alkyl group, a benzyl group a benzyl 
group having at least one alkyl, alkoxy or halogen substituent, a phenacyl group or a phenacyl group 
having at least one alkyl, alkoxy or halogen substituent. 

13 Compounds as claimed in claim 12, wherein R 3 represents a C,-^ alkyl group, a benzyl group, a 
benzyl'grrp'having a single C, or C, alkyl, C, or C, alkoxy or halogen substituent, a phenacyl group or a 
phenacyl group having a single C, or ^ alkyl, C, or C 2 alkoxy or halogen substituent 

14. Tetrahydro-M-4 lactone and carboxylic acid. 

15. Tetrahydro-lsoM-4 lactone and carboxylic acid. 

16. Sodium tetrahydro-M-4 carboxylate. 

17. Sodium tetrahydro-lsoM-4 carboxylate. . 

18 A process for preparing a compound as claimed in any one of the preceding claims, by the catalytic 
reduction oT53 or lsoM-4, ?o produce a compound of formula (I) or a corresponding free hydroxy- 
Sboxjlk: acid, and optionally salification or esterification of said compound of formula (I) or acd to 

Pr0d r9 W A a p S rSe°i afdaimed in claim 18, wherein the catalyst is platinum oxide, a rhodium colloid, Raney 

nickel, nickel boride or a palladium catalyst . , . 

20. A process as claimed in claim 18, wherein the catalyst is platinum oxide. 

21. A pharmaceutical composition comprising an antihyperlipaemic agent in admixture with a 
pharmaceutical^ acceptable carrier or diluent, wherein the antihyperlipaemic agent is a compound as 
claimed in any one of claims 1 to 17. 



Claims for the Contracting State: AT 

50 

1. A process for preparing compounds of formula (I): 

HO. _ ^0 




(I) 



65 (wherein one 



of R 1 and R 2 represents a hydrogen atom and the other represents a hydroxy group), the free 



17 



i 
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hvdroxvcarboxvlic acids corresponding thereto and salts and esters of said acid, which process comprises 
^SSlS^SST^ M4 or lsoNI-4, and optionally salification or esterification of the compound of 

^^AprSceS^lalmed InHaim 1. wherein the catalyst is platinum oxide, a rhodium colloid, Raney 

nickel nickel boride or a palladium catalyst 

aJjlSai claimed in claim 1, wherein the catalyst is i platinum ox.de. 

t A process for the preparation of a salt or ester of a carboxylic acid having the formula (II). 



COOH 



15 




(11) 



20 

i u i ^ ^ pi 9n w r* rflnm«5fints a hvdroaen atom and the other represents a hydroxy group), which 
^SSSSiSIL *^ P £^^£L*#° acid of formula (I.) or its corresponding ring- 

26 ° l0S 5 d Aprocess as claimed in claim 4, wherein said salt has the formula (III): 



30 



35 




(III) 



40 whe ^' of Rl gnd R2 represents a hydrogen atom and the other represents a hydroxy group; 
M represents a metal atom; and 

n represents the valency of the metal atom M. ... 

6. A process as claimed in claim 5, wherein M represents sodium, potassium, calcium, magnesium, 

as aluminium, iron, zinc, copper, nickel or cobalt. 

7. A process as claimed in claim 5, wherein M represents sodium, calcium or aluminium. 

8. A process as claimed in claim 4, wherein said salt has the formula (IV): 




W e 0 n2 of R 1 and R 2 represents a hydrogen atom and the other represents a hydroxy group; 



65 
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w 



A represents ammonia, an organic amine or an amino acid; and 

I A process claimed in claim 8, wherein A represents arginine, lycine, histidine,2,4^iaminobutyric 
acid or ornithine. 

10 A process as claimed in claim 8, wherein A represents ammonia. ... n , wlfl m . fl ■ 

1 A Srocess as claimed in claim 8, wherein A represents t-octylamine, benzylamine dibenzylamine, 
Ht^mSSS^^ cyclohexylamine, dicyclohexyiamine, W/Mlm^^h^mJ* Jh 
m^^ a leucine alkyl ester, a diaikyl ^-glutamate, a ^phenyl glycine alkyl ester 

or c|a|med jn c|aim 8# wnereln A rep resents t-octylamine, di benzylamine, dicyclohexyl- 

amine, morpholine, a D-phenylglycine alkyl esters or /^glucosamine. 

13. A process as claimed in claim 4, wherein said ester has the formula (V). 



16 



20 



25 



30 



35 



40 




(V) 



W %ne of R 1 and R 2 represents a hydrogen atom and the other represents a hydroxy group; 
R 3 represents the alcoholic moiety of an ester; and 
p represents the valency of R 3 . 
14. A process as claimed in claim 13, wherein p is 1. 

15 A process as claimed in claim 14, wherein R 3 represents an alkyl group, a benzyl group, a benzyl 
group having at least one alkyl, alkoxy or halogen substituent, a phenacyl group or a phenacyl group 
havina at least one alkyl# alkoxy or halogen substituent. 

16 A process as claimed in claim 15, wherein R 3 represents a alkyl group a benzyl group, a 
benzyl group having a single C, or C 2 alkyl, C, or alkoxy or halogen substituent, a phenacyl group or a 
phenacyl group having a single C, or alkyl, C, or alkoxy or halogen substituent. 

Revendications pour les Etats contractants: BE CH DE FR GB IT LI NL SE 

1. Composes de formuie (I): 



46 



60 




(I) 



55 



60 



(dans laquelle I'un de R 1 et R 2 represente un atome d'hydrogdne et I'autre 

les acides hydroxy-carboxyliques libres correspondants auxdits composes de formuie (I) et les sels et 

esters desdits acides. 

2. Composes de formuie (III): 



65 
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5 



to 




(HI) 



tS dans toqgle: ^ ^ repp6sente un atQme d * hydrog a ne e t I'autre represente un groupe hydroxy, 

M represente un atome de metal, et 

n reDresente la valence de I'atome de metal M. 

S Composfotels que revendiques dans la revendication 2, ou M represente le sodium, le potassium, le 
2o calcium, le magnesium, I'aluminium, le fer, le zinc, le cuivre, le nickel ou le cobalt. 

4. Composes tels que revendiques dans la revendication 2. ou M repr6sente le sodium, le calc.um ou 

I'aluminium. 



5. Composes de formula (IV): 



25 



30 



38 



A1H 0 ) 



m 



(IV) 



m 



40 



46 



50 



dans laquelle: , , . 

I'un de R 1 et R 2 represente un atome d'hydrogene et I'autre represente un groupe hydroxy, 
A represente I'ammoniac, une amine organique ou un amino-acide, et 

m est un nombre entier. M . . . . . _ 

6. Composes tels que revendiques dans la revendication 5, ou A represente I arginine, la iycine, 

I'histidine, I'acide 2,4-diamino-butyrique ou I'ornithine. 

7. Composes tels que revendiques dans la revendication 5, ou A represente I ammoniac. 

8. Composes tels que revendiqu6s dans la revendication 5, ou A represente la tert-octylam.ne, a 
benzylamine, la dibenzylamine, la N,N-dimethylbenzylamine, la cyclohexylamine, la ^^^^ 
N,N-dimethylcyclohexylamine, la N-methylpyrroiidine, la morpholine, un ester alkylique de la Ueucme, un 
L-glutamate de dialkyle, un ester alkylique de la D-ph6nylglycine ou la D-glucosamine. 

9. Composes tels que revendiques dans la revendication 5 ou A represente la tert-octylamine, la 
dibenzylamine, la dicyclohexylamine, la morpholine, un ester alkylique de la D-ph6nylglycine ou la D- 

glucosamine. 

10. Composes de formule (V): 



55 



60 



66 




(V) 
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runde"? et R 2 represente un atome d'hydrog6ne et I'autre represente un groupe hydroxy, 

R 3 represents le fragment alcoolique d'un ester, et 

p represents la valence de R a . _» , 

5 11. Composes tels que revendiques dans la revendication 10, ou p est 1. 

12 Comooses tels que revendiques dans la revendication 11, oil R 3 represents un groupe alkyle. un 
aroupe S un grouse b^nzyle ayant au moins un substituant alkyle, alcoxy ou halogens un groups 
Ka^Tun groupe phenacyle ayant au moins un substituant alkyle. alcoxy ou halogens. 

lacSmoSse? tels .que revendiques dans la revendication 12, ou R 3 represents i un groups alkyls en 
to C-C Ssroupt ^benXun groupe benzyle ayant un substituant unique alkyle en C, ou C„ alcoxy sn C, 
ou^uXKSpe Phenacyle ou un groupe phsnacyls ayant un substituant un.qus alkyle sn C, 

ou C 2 , alcoxy en C n ou C 2 ou halogene. 

14. Tetrahydro-M-4 lactone et acide carboxylique. 

15. T6trahydro-lsoM-4 lactone et acide carboxylique. 
is 16. Tetrahydro-M-4 carboxylate de sodium. 

;r?n ah p^^^^^ ts. qus revendique dans i'une que.conqus des 

revendications par reduction catalytique du M-4 ou de l'lsoM-4, pour preduire ur . compose de 
omSelo ouun acide hydroxycarboxylique libre correspondent et eventue llement salification ou 
20 SifJion dudit compose de formule (I) ou de I'acide pour ^roduire , ^^^S'^ ,, de de 
19 Procedd tel aue revendiqu6 dans a revendication 18 dans lequel Is cataiyseur esi oxyae ue 
pletine, Solium JoSoJdal. du'nickel Raney, du borure de nickel ou un cataiyseur au ,pai ad.um^ 
20. Un precede tel que revsndique dans la revsndication 18 dans Isqusl is catalyssur est I oxyde de 

25 P ' at 2?' Une composition pharmaceutique comprenant un agent antihyperlipsmiant sn melange avec un 
support ou Zanrpharmaceutiquement acceptable, dans laquelle .'agent ant.hyperhpem.ant est un 
compose tel que revendique dans I'une quelconque des revendications 1 a 17. 



30 



Revendications pour I'Etat contractant: AT 

1. Un precede pour preparer des compos6s de formule (I): 



35 



40 




(I) 



as (dans laquelle I'un de R 1 et R 2 represente un atome d'hydrog&ne et I'autre rspr6sente un groupe hydroxy), 
es acides hydroxy-carboxyliques libres correspondants et les sels et esters desdrts ac.des Isfi^ 
comprend la reduction catalytique du M-4 ou de l'lsoM-4 et eventuellement la sai.ficat.on ou I estenfication 
du composd de formule (I) ou de I'acide correspondant. Vkmm >- H . 

2 Un precede tel que revendique dans la revendication 1 dans lequel le cataiyseur est I oxyde ds 
so platine, un rhodium colloidal, du nicksl Ransy, du borure ds nicksl ou un cataiyseur au palladium. 

3. Un precede tel que revendique dans la revendication 1 dans lequel le cataiyseur est I oxyde de 

P,at 4. e un proced6 pour la preparation d'un sel ou ester d'un acide carboxylique r6pondant a la formule (II): 
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(dans laquella I'un da R' et R 2 repr&ente un atome d'hydrogfcne et I'autre reprisente un groupe hydroxy), 
lequel procede comprend la salification ou I'esterification dudit acide carboxylique de formula (II) ou da sa 

^^i^roSd^r^Sique dans la revendication 4 dans laqual ledlt sal repond a la formula (III): 



10 



IB 




(III) 



20 ^"I'lfn de R 1 et R 2 represente un atome d'hydrogene et I'autre represente un groupe hydroxy. 
M represente un atome de m6tal, et 

n represente la valence de I'atome de metal M. , 

6. Un precede tel que revendique dans la revendication 5 dans lequel M represente le sodmm. le 
potassium; le calcium, le magnesium, I'aluminium. le fer. le zinc, le cu.vre, le nicke ou ' '« coba 'K 
25 7. Un precede tel que revendique dans la revendication 5 dans lequel M represente le sodium, le 

""■fli? ySEttSSS* revendique dans la revendication 4 dans lequel ledit sei repond a la formule (IV): 
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d8n S U d?} et R 2 represente un atome d'hydrogene et I'autre represente un groupe hydroxy. 
4S A represente I'ammoniac, una amine organique ou un amino-acide. et 

? U^pmSTfaTq^endique dans la revendication 8 dans lequel A represente I'arginine. la lycine. 

i Ho HiailcJla un ester alkvlique de la D-ph6nylglycine ou la D-glucosamine. 

U " u TK^I^iSiX^ revendication Sedans lequel A represente la tert-octylam.ne, 
55 ,a la morpho.ine. un ester alkylique da la D-pheny.glyc,ne ou la D- 

''"TS^roceda tel que revendique dans la revendication 4 dans lequel ledit ester repond a .a formula 
(V): 
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(V) 
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I'un de R 1 et R 2 represente un atome d'hydrogene et I'autre represente un groupe hydroxy, 
R 3 represente le fragment alcoolique d'un ester, et 
p represente la valence de R 3 . 

14. Un procecte tel que revendiquS dans la revendication 13 dans lequel p est 1. 

15. Un precede tel que revendique dans la revendication 14 dans lequel R 3 represente un groupe alkyle, 
un groupe benzyle, un groupe benzyle ayant au moins un substituant alkyle, alcoxy ou halogene, un 
groupe phenacyle ou un groupe phenacyle ayant au moins un substituant alkyle, alcoxy ou halogene. 

16. Un procede tel que revendiqu6 dans la revendication 15 dans lequel R 3 represente un groupe alkyle 
en C,— un groupe benzyle, un groupe benzyle ayant un substituant unique alkyle en C, ou C 2 , alcoxy en 

ou C 2 ou halogene, un groupe phenacyle ou un groupe phenacyle ayant un substituant unique alkyle en 
Ci ou C 2 , alcoxy en C 7 ou C 2 ou halogene. 

Patentanspruche fOr die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE 

1. Verbindungen der Formel (I) 
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(I) 



(worm einer der Reste R 1 und R 2 ein Wasserstoffatom und der andere eine Hydroxygruppe darstellt), die 
diesen Verbindungen der Formel (I) entsprechenden freien Hydroxycarbonsauren sowie Salze und Ester 
45 dieser Sauren. 

2. Verbindungen der Formel (III) 




worin einer der Reste R 1 und R 2 ein Wasserstoffatom und der andere eine Hydroxygruppe, M ein 
65 Metallatom und n die Wertigkeit des Metallatoms M darstellt. 
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3. Verbindungen nach Anspruch 2, in welchen M Natrium, Kaiium, Calcium, Magnesium, Aluminium, 
Eisen, Zink, Kupfer, Nickel Oder Cobalt bedeutet 

4. Verbindungen nach Anspruch 2, in welchen M Natrium, Calcium Oder Aluminium bedeutet 

5. Verbindungen der Formel (IV) 
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worin einer der Reste R 1 und R* ein Wasserstoffatom und der andere eine Hydroxygruppe, A Ammoniak, 
ein orqanisches Amin oder eine Aminosiure bedeutet und m fur eine ganze Zahl steht . 
G [ verbindungen nach Anspruch 5, in welchen A fur Arginin, Lycin, Histidin, 2,4-Diaminobuttersaure 

oder Ornithin steht. . 

7. Verbindungen nach Anspruch 5, in welchen A fQr Ammoniak steht 

8. Verbindungen nach Anspruch 5, in welchen A t-Octylamin, Benzylamin, D.benzylamm, N,N- 
Dimethylbenzylamin, Cyclohexylamin, Dicyclohexylamin, N,N.Dimethylcyclohexylamm, N-Methyl- 
pyrrolidin, Morpholin, einen L-Leucinalkylester, ein Dialkyl-L-glutamat, einen D-Phenylglycin-alkylester 

oder D-Glucosamin bedeutet . . . - 

9. Verbindungen nach Anspruch 5, in welchen A t-Octylamm, Dibenzylamin, Dicyclohexylamin, 

Morpholin, einen D-Phenylglycinalkylester oder D-Glucosamin bedeutet 

10. Verbindungen der Formel (V) 
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worm einer der Reste R 1 und R 2 ein Wasserstoffatom und der andere eine Hydroxylgruppe, R 3 den 
Alkoholrest eines Esters und p die Wertigkait von R 3 darstellt 

11. Verbindungen nach Anspruch 10, in welchen p gleich 1 ist - 
2 VeSndungen nach Anspruch 11, in welchen R 3 eine Alkylgruppe, erne Benzylgruppe, erne Benzyl- 
gruppe mYzIiSdest einem AlkyK Alkoxy- oder Halogensubstituenten e^ oder erne 
PhenacvlaruDDe mit zumindest einem AlkyK Alkoxy- oder Halogensubstituenten darstellt 

12 T^Suni^nach Anspruch 12, in welchen R 3 eine C^-Alkylgruppe, erne Benzylgruppe, erne 
BmS^S^in^ oder C 2 - AlkyK C r oder C 2 -Alkoxy- oder einem ^-1^$^^ 
dneVPhenacylgruppe oder einer Phenacylgruppe mit einem einzigen C,- oder C 2 -AlkyK C n - oder C 2 -Alkoxy- 
oder Halogensubstituenten bedeutet. 

14. Tetrahydro-M-4-lacton und -carbonsiure. 

15. Tetrahydro-lsoM-4-lacton und -carbonsaure. 

16. Natrium-tetrahydro-M-4-carboxylat 

17 Natrium-tetrahydro-lsoM-4-carboxylat " 
s! VeS.™ zur Herstellung einer Verbindung nach irgend einem der vorhergehend n Anspruche 
durch katalytische Reduktion von M-4 oder lsoM-4 zur Herstellung e.nerVerbmduns , der J^l «) Oder de 
entsprlShenden freien Hydroxycarbonsaure sowie gegebenenfalls Salzb.ldung oder Veresterung d.eser 
Verbindung der Formel (I) oder der Saure zur Herstellung eines Salzes oder Esters. 
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19. Verfahren nach Anspruch 18, bei welchem der Katalysator Platinoxid. ein Rhodiumcolloid, Raney- 
Nickel, Nickelborid Oder ein Palladiumkatalysator ist. 

20. Verfahren nach Anspruch 18, bei welchem der Katalysator Platinoxid ist 

21. Pharmazeutische Zusammensetzung, die ein antihyperlipamisches Mittel I in Mischung mit einem 
s pharmazeutisch verwendbaren Trager oder Verdunnungsmittel enthalt. wobei das antihyperlipamische 

Mittel eine Verbindung nach irgend einem der Anspruche 1 bis 17 ist. 

* - - 

Patentanspruche fur den Vertragsstaat: AT 
w 1. Verfahren zur Herstellung von Verbindungen der Forme! (I): 
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(I) 



25 (worin einer der Reste R 1 und R 2 ein Wasserstoffatom und der andere eine Hydroxygruppe .bedeut^) der 
entsprechenden freien Hydroxycarbonsaure sowie Salzen und Estern dieser Saure bei welchem Verfahren 
53 Oder lsoM-4 katalytisch reduziert und gegebenenfalls aus der Verbindung der Formel (I) oder der 
entsorechenden Saure ein Salz oder Ester gebildet wird. (J , BL .. , „ BmtMt 

Tverfahren nach Anspruch 1, in welchem der Katalysator Platinoxid, ein Rhodlumkolloid, Raney- 

30 Nickel, Nickelborid oder ein Palladiumkatalysator ist. 

3. Verfahren nach Anspruch 1, in welchem der Katalysator Platinoxid ist. 

4. Verfahren zur Herstellung eines Salzes oder Esters einer Carbonsdure der Formel (II/: 
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(worin einer der Reste R 1 und R 2 ein Wasserstoffatom und der andere eine Hydroxygruppe bedeutet), bei 
welchem Verfahren diese CarbonsSure der Formel (II) oder ihr entsprechendes ringgeschlossenes Lacton 
in ein Salz oder einen Ester ubergefuhrt wird. 

5. Verfahren nach Anspruch 4, in welchem dieses Salz die Formel (III) 
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hat, in welcher einer der Reste R 1 und R 2 ein Wasserstoffatom und der andere eine Hydroxygruppe, M ein 
65 Metallatom und n die Wertigkeit des Metallatoms M bedeutet 
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6. Verfahren nach Anspruch 5, in welchem M fQr Natrium, Kalium, Calcium, Magnesium, Aluminium, 

Eisen, Zink, Kupfer, Nickel Oder Kobalt stent. ai™^!,.-. et*ht 

7. Verfahren nach Anspruch 5, in welchem M fur Natrium, Calcium Oder Aluminium stent. 
S. Verfahren nach Anspruch 4, in welchem dieses Salz die Formel (IV) 
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20 hat, in welcher einer der Rests R 1 und R 2 ein Wasserstoffatom und der andere eine Hydroxygruppe, A 
Ammoniak, ein organisches Amin oder eine AminosSure und m eine ganze Zahl bedeutet. 

9. Verfahren nach Anspruch 8, in welchem A Arginin, Lycin, Histidin, 2,4-Diaminobuttersaure oder 

Omithin bedeutet. 

10. Verfahren nach Anspruch 8, in welchem A Ammoniak bedeutet 

26 11. Verfahren nach Anspruch 8, in welchem A t-Octylamin, Benzylamin, Dlbenzylamin, N,N-Dimetnyl- 
benzylamin, Cyclohexylamin, Dicyclohexylamin, N,N-Dimethylcyclohexylamin, N-Methylpyrrolidm, 
Morphoiin, einen L-Leucinalkylester, ein Dialkyl-L-glutamat, einen D-Phenylglycinalkylester oder D-Glucos- 
amin bedeutet. 

12. Verfahren nach Anspruch 8, in welchem A t-Octylamin, Dibenzylamin, Dicyclohexylamin, 
30 Morphoiin, einen D-Phenylglycinalkylester oder D-Glucosamin bedeutet 

13. Verfahren nach Anspruch 4, in welchem dieser Ester die Formel (V) 
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hat, in welcher einer der Reste R 1 und R 2 ein Wasserstoffatom und der andere eine Hydroxygruppe, R 3 den 
Alkoholrest eines Esters und p die Wertigkeit von R 3 bedeutet 

14. Verfahren nach Anspruch 13, in welchem p ftir 1 steht. m 
so 15. Verfahren nach Anspruch 14, in welchem R 3 eine Alkylgruppe, eine Benzylgruppe, eine Benzyl- 
gruppe mit mindestens einem AlkyK Alkoxy- oder Halogensubstituenten, eine Phenacylgruppe oder eine 
Phenacylgruppe mit mindestens einem Alkyh Alkoxy- oder Halogensubstituenten bedeutet 

16. Verfahren nach Anspruch 15, in welchem R 3 eine ^-Ce-Alkylgruppe, eine Benzylgruppe, eine 
Benzylgruppe mit einem einzigen C t - oder C^AIky!-, C r oder C^-Alkoxy- oder Halogensubstituenten, eine 
55 Phenacylgruppe oder eine Phenacylgruppe mit einem einzigen C t - oder (VAllcyl-, Cr oder CrAlkoxy- oder 
Halogensubstituenten bedeutet 
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